Abstract: BACKGROUND: Immunofluorescence testing is an important tool for diagnosing autoimmune blistering diseases. OBJECTIVE: To characterize the immunofluorescence findings in patients diagnosed with autoimmune blistering skin diseases. METHODS: We retrospectively analyzed immunofluorescence results encompassing a 10-year period. RESULTS: 421 patients were included and divided into 2 groups: group 1-intraepidermal blistering diseases (n=277) and 2-subepidermal blistering diseases (n=144). For group 1, positive DIF findings demonstrated: predominance of IgG intercellular staining (ICS) and C3 for pemphigus foliaceus-PF (94% and 73% respectively), pemphigus vulgaris-PV (91.5%-79.5%) and paraneoplastic pemphigus-PNP (66%-33%); ICS IgA in 100% of IgA pemphigus cases, and IgG deposits in the basement membrane zone (BMZ) along with ICS in one Hailey-Hailey patient. The IIF findings revealed mean titers of 1:2.560 for PV and 1:1.280 for PF. For paraneoplastic pemphigus, IIF was positive in 2 out of 3 cases with rat bladder substrate. In group 2, positive DIF findings included multiple deposits at basement membrane zone for epidermolysis bullosa acquisita-EBA (C3-89%,IgG-79%,IgA-47%,IgM-21%) mucous membrane pemphigoid-MMP (C3,IgG,IgA,IgM-80%) and bullous pemphigoid-BP (C3-91%,IgG-39%,IgA-11%,IgM-6%), and IgA at basement membrane zone for IgA linear disease (99%) and dermatitis herpetiformis-DH (dermal papillae in 84.6%). For lichen planus pemphigoides, there was C3 (100%) and IgG (50%) deposition at basement membrane zone. indirect immunofluorescence positive findings revealed basement membrane zone IgG deposits in 46% of BP patients, 50% for EBA, 15% for IgA linear dermatosis and 50% for LPP. Indirect immunofluorescence positive results were higher for BP and EBA with Salt-Split skin substrate. CONCLUSION: Our results confirmed the importance of immunofluorescence assays in diagnosing autoimmune blistering diseases, and higher sensitivity for indirect immunofluorescence when Salt-split skin technique is performed.
INTRODUCTION
Immunofluorescence assays (IF) are an important tool for diagnosing acquired auto-immune blistering diseases, since they detect "in vivo" autoantibodies. There are two main subtypes: direct immunofluorescence (DIF), which is performed on perilesional skin or mucous membranes to detect tissue-bound autoantibodies; and indirect immunofluorescence (IIF) , that quantifies a patient's circulating autoantibodies, utilizing human foreskin or monkey esophagus as substrates. 1 Other sources of epithelial tissues, such as rat bladder (rich in desmoplaquin), are used to diagnose paraneoplastic pemphigus (PNP).
2 Furthermore, there Our study aimed to characterize retrospectively IF findings from a University hospital encompassing a 10-year period, concerning Brazilian patients diagnosed with autoimmune blistering conditions.
MATERIALS AND METHODS
We retrospectively analyzed the histopathological and immunofluorescence records of patients diagnosed with autoimmune bullous dermatoses, from the Autoimmune Blistering Disease Clinic, University of São Paulo Medical School, São Paulo, Brazil, between 01/01/ 2002 and 01/01/2012. Inclusion criteria were: a histopathologic exam suggesting bullous dermatosis and a simultaneous DIF during admission. Patients were divided into two groups, according to the level of blistering formation: 1) intraepidermal blistering diseases (pemphigus foliaceus-PF, pemphigus vulgaris-PV, IgA pemphigus, paraneoplastic pemphigus-PNP and Hailey-Hailey disease); and 2) subepidermal blistering diseases (bullous pemphigoid-BP, epidermolysis bullosa acquisita-EBA, IgA linear dermatosis-LAD, dermatitis herpetiformis-DH, mucous membrane pemphigoid-MMP and lichen planus pemphigoid-LPP). DIF results were analyzed, according to autoantibody deposition (IgA, IgM, IgG and C3), and circulating IIF titers (IgG and IgA) were recorded, including SS, when performed.
RESULTS
Six hundred and six records from patients evaluated at the autoimmune blistering unit within the period of a decade were analyzed, and 421 were included, according to the aforementioned criteria.
In group 1 (intraepidermal blistering diseases), 277 individuals were included, and the most frequent diseases were: PV (51.2%-142/277) and PF (40.8%-117/277). As displayed in IIF analysis was performed in 246 out of 277 patients from group 1, as shown in (Figure 3) . 3-MMP: IIF negative in the 2 cases performed. SS: none performed. 4-IgA linear dermatosis: IgA in 15% (2/13) at BMZ. SS: IgA on epidermal side in 80% (4/5). 5-DH: negative in one performed case. 6-LPP: IgG in 50% (1/2) at BMZ. SS: IgG on epidermal side in 100% (2/2) and focal IgA on epidermal side in 50% (1/2).
DISCUSSION
Immunofluorescence microscopy is the gold standard for diagnosing autoimmune blistering diseases.
7
The most common DIF findings for each autoimmune blistering dermatosis are summarized in table 3. 1, 5, [7] [8] [9] Our results were similar to those reported in the literature concerning intraepidermal blistering diseases (group 1): We found elevated positive DIF in more than 90% of the biopsied PV and PF patients, confirming the high sensitivity of this technique. In serology, elevated titers reported for PV and PF may correlate with earlier stages of disease or active disease. 10 In PNP, positive IIF utilizing rat bladder epithelium as substrate obtained similar results (75% -86%) to those reported in previous studies.
11,12
Notably, there was a predominance of C3 deposition in lower layers of the epidermis in 50% of our PV patients by DIF. Sanches Jr had already reported Uncommon results in our analysis included: 1-intercellular IgG deposition at DIF in one HaileyHailey patient with negative IIF, suggesting a possible complementary role for autoimmunity in this condition; 2-IgM deposits at the BMZ at DIF in 1 IgA pemphigus patient; 3-IIF positive in 12.5% in IgA pemphigus patients, differing from other reports that document up to 50% of circulating IgA antibodies. 1, 5 With respect to group 2, DIF results were similar to those already reported: predominant C3 and IgG deposition at BMZ for BP and multiple deposits at BMZ for EBA (Table 2) .
1,5 For dermatitis herpetiformis, we found IgA deposition at BMZ in 92% of cases, similar to the 92.4% described in a Mayo Clinic study. Equally, for LPP, our results were similar to those reported by Zaraa. 14, 15 Regarding IIF, our findings in group 2 were consonant with others for EBA, linear IgA dermatosis and MMP; however, for BP, we detected lower values than those reported. 1, 5 In contrast, LPP sera showed higher positive rates than those reported (100% versus 47%). 15 This discrepancy may be due to technical issues, especially the nature of the substrate utilized. Salt-split skin technique increased IIF sensibility both in BP and EBA, and confirmed the predominance of epidermal deposits for BP.
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CONCLUSION
Our results confirmed the relevance of direct and indirect immunofluorescence assays as a complementary diagnostic tool in autoimmune blistering diseases. The Salt-split skin technique is a useful laboratory tool to improve test sensibility and establish a better diagnosis for these dermatoses.q
